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1 Introduction
In RAN1#74, for the DL CSI measurement for TDD eIMTA, the following was proposed: 

Proposal:
· In DL, 
· For all TMs, up to two sets of subframes can be UE-specifically signaled for a CSI process  per serving cell 
· For TM10, interference measurement resources of a CSI process can be configured in subframes that are not configured as DL subframes by SIB1, in addition to SIB1-configured DL subframes 

· FFS on
· whether the subframe set pattern is common for CSI processes in a serving cell
· whether the subframe set pattern is reconfigured in semi-static or dynamic manner.
· CSI of which subframe set(s) is reported in aperiodic CSI

The agreements were reached as follows:

Agreements: 
· In DL, up to two subframe sets can be UE-specifically signaled (per serving cell) to allow separate CSI measurement/report for either two types of  subframes, and/or two types of interference seen by a subframe 

· FFS if applicability of this in different CSI reporting modes and/or transmission modes
Based on the above agreements, in this contribution we further discuss the signaling of subframe pattern of CSI measurement in eIMTA. 
2 Signaling of CSI measurement subframe pattern 
In LTE-TDD eIMTA systems, the static DL subframes and DL subframes within the flexible subframes set experience different levels and types of inter-cell interference, since neighboring cells may use different UL-DL configurations. Here, we define that the flexible subframe set consists of the subframes for which the transmission direction can be changed due to dynamic TDD reconfiguration, including SF #3, #4, #7, #8, #9, if the reconfiguration candidate set is TDD Configuration 0-6. As shown in Fig. 1, the static DL subframes suffer DL interference only, including SF #0, #1, #5, #6. While the DL subframes in the flexible subframe set may experience different UL and DL interference from the neighboring interfering cells, including SF #3, #4, #8, #9, if the special SF is ignored. As agreed in the last RAN #74, up to two subframe sets can be UE-specifically signaled (per serving cell) to allow separate CSI measurement/report for either two types of  subframes, and/or two types of interference seen by a subframe, a simple way to separate the two CSI measurement subframe sets by potential different interference environments is that one CSI measurement subframe set consists of the static DL subframe, and the other set consists of DL subframes within the flexible subframe set. It is noticed that this subframe pattern for CSI measurement is common for all UEs and can be statically configured, which is more suitable for the scenarios where traffic fluctuates fast and the UL/DL interference from neighboring cells is complicated. Since the period of a CSI-RS configuration is the multiple of 5 ms, each subframe subset needs to be configured with one CSI processor and  associated CSI-RS configuration.   Thus, eIMTA capable UE shall be required to support at least 2 CSI processes.   

Proposal 1: Two CSI-RS configurations are configured for two subframe subsets.  

Proposal 2: eIMTA capable UEs should support at least 2 CSI processes.  
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Fig. 1 Interference on the DL static SFs and DL subframes within the flexible SF set

For the signaling of the CSI subframe pattern, if only DL interference from the neighboring interfering cell is considered, and UE-to-UE interference is ignored, the CSI subframe pattern is also cell-specific. In practice, two CSI subframe sets may not be enough when consider mixed UL/DL interference from the neighboring cells, however, two CSI sbuframe set may be sufficient if only the dominated interference is considered. This assumption is reasonable in some particular scenarios such as the main dominant inference is from Macro to the serving eIMTA TP connected with fast ideal backhaul or from a nearby TP with possible higher DL power. In this case, the trigger conditions of the change of the CSI measurement subframe pattern may be the reconfigurations of either serving cell or the dominant interfering cell, and higher layer semi-static or dynamic notification of the CSI subframe pattern can be considered based on the actually time scale of TDD reconfiguration. For dynamic signaling, we have the following signaling designs to separate the DL SFs in the flexible set into two sets based on suffered interference level, with one set corresponding to one subframe set for CSI measurement, and the other set plus the fixed SFs corresponding to the other subframe set for CSI measurement: 

Alt1: via a bitmap manner (5-6 bits) 
· On one SF set, for example the SFs denoted as “1” in the bitmap, eIMTA UEs perform the same CSI measurement/feedback with the fixed DL subframes. While UEs perform different CSI measurement/feedback on the other SF set, e.g. the SFs denoted as “0” in the bitmap.   
Alt2: Higher layer signaling + L1 signaling to reduce the signaling overhead 

· The candidate subframe patterns are signaled through higher layer, either by the above bitmap manner or signaling the two DL subfame sets differently.  

· PHY layer signaling is used to indicate the adopted subframe pattern.1-3 bits are suggested for PHY indication, depending on the provided candidates of subframe patterns by higher layer.
As mentioned above, the dynamic signaling of CSI measurement subframe pattern is also cell-specific, the location of them can be attached to the explicit L1 signaling of TDD reconfiguration, as shown in our companion contribution [1]. 

The benefit of dynamic signaling is that it would be possible to follow the UL instantaneous interference situation and traffic fluctuations with dynamic TDD reconfiguration. However, to track the interference accurately, it needs to be averaged over a long term. Semi-static configuration of the CSI measurement subframe pattern would serve the purpose better. Based on the above analyses we propose,
Proposal 3 Static or semi-static configuration of the CSI subframe pattern is supported in TDD eIMTA.  
3 Summary
In this contribution, we have discussed several signalling mechanisms CSI measurement subframe pattern and the following proposal is made: 

Proposal 1: Two CSI-RS configurations are configured for two subframe subsets.  

Proposal 2: eIMTA capable UEs should support at least 2 CSI processes. 
Proposal 3: Static or semi-static configuration of the CSI subframe pattern is supported in TDD eIMTA.  
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